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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a shape tracing method which pursues shape which shows an image of an object of a 
tracking target in a picture caught by view of a visual sensor, By performing autocorrelation 
arithmetic about each frame of an inputted image from said visual sensor, Ask for a feature 
image which consists of a luminance change point in said inputted image, and a cross correlation 
operation with a template which shows said feature image and an object of said tracking target is 
performed, A shape tracing method, wherein correlation with said feature image and said 
template considers it as a position of shape which detects the highest position and shows an 
object of a tracking target based on an acquired correlation value. 

[Claim 2]A shape tracing method measuring distance with an object of a tracking target, 
embracing said distance in the shape tracing method according to claim 1, expanding or reducing 
a template, and presenting a cross correlation operation with a feature image. 
[Claim 3]A picture caught by view of the 1st visual sensor, comprising: 

An autocorrelation arithmetic means to perform autocorrelation arithmetic about each frame of 
an inputted image from said 1st visual sensor in a shape tracking device which pursues shape 
which shows an image of an object of a tracking target. 

A cross correlation calculating means which performs a cross correlation operation with a 
template which shows an object of said autocorrelation arithmetic result and said tracking target 
A detection means to detect a position with the highest correlation with a feature image 
obtained as said autocorrelation arithmetic result, and said template based on said cross 
correlation result of an operation. 

[Claim 4]The shape tracking device comprising according to claim 1: 

A distance measurement means to measure distance with an object of a tracking target 

A template adjustment device which embraces distance with said tracking target, and expands or 

reduces a template and with which processing of a cross correlation calculating means is 

presented. 

[Claim 5]The shape tracking device comprising according to claim 4: 

The 2nd visual sensor with which a distance measurement means has been arranged with an 
optic axis of the 1st visual sensor, and a predetermined relation. 

A correlation arithmetic means which performs a cross correlation operation of each frame of an 
-inputted image -obtained from said 1st visual sensor and said 2nd visual sensor, respectively 
according to a detection result by a detection means. 
A detection result by said detection means. 

A three-dimensional measurement means which searches for a three-dimensional position of an 
object of a tracking target based on the result of an operation by said correlation arithmetic 
means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the shape tracking device which applied the 
shape tracing method and this shape tracing method for pursuing recognizing the object caught 
in the view. In the assembly line of a factory, etc., shape pursuit art was used for selection of the 
fittings by an assembling robot, etc., has recognized the shape of the target parts, pursued the 
position, made it possible to take up selectively, and has contributed to efficiency improving, 
such as assembly operation. Since the special environment where lighting conditions etc. are 
uniformly controlled by such a use artificially, and a specific object is arranged in the fixed 
direction is given, The shape pursuit art simplified dramatically of recognizing the shape where 
the target object was seen from the specific direction, and pursuing the position is used. On the 
other hand, when it is going to realize the robot with which human being s work is assisted in 
institutions, such as the outdoors, an office, a hospital, and a hotel. In order to pursue the 
position change like human being, recognizing objective shape flexibly, in the general environment 
where conditions change spatially in time, applicable shape pursuit art is needed. 
[0002] 

[Description of the Prior Art]In the shape pursuit art which assembles from the former and is put 
in practical use with the line etc., by controlling lighting strictly, the target object is illuminated 
with fixed illumination and it is the requisite to acquire a picture with fixed contrast. The target 
object is limited very much to a small number, the shape is constant, the distance of an object 
body and a visual sensor is constant, and each part article is strictly positioned also in the case 

where ride on a band conveyor, for example and parts are carried etc. 

[0003]For this reason, the picture of the object body caught by the view of the visual sensor can 
expect to be almost the same as that of the template currently held beforehand. Therefore, it is 
possible to detect the image of the object body caught in the view, and to pursue the position by 
performing template matching processing as it is to the acquired picture. 
[0004]And what is necessary is just to operate at the rate of the grade with which the 
productivity of an assembly line etc. is filled under special conditions which were mentioned 
above and which were fixed. On the other hand, in a general environment, even the illumination 
of the lighting which illuminates an object, and its color temperature change with the relative 
positions of change of the weather, or a window and the object of a recognition object in time, 
spatially, and a lot. 

[0005]For this reason, the contrast of the picture which a visual sensor catches is changed in 
time, further, in the case where the color temperature of lighting changes etc., not only to the 
luminosity of the target object but to a color, changes and is caught. Also in the case where it is 
going to recognize the object of a simple cube type as the relative position of an object and a 
visual sensor is unfixed, for example, shown in drawing 10 (a), According to the physical 
relationship of the target object and visual sensor, as shown in drawing 10 (b) and (c), it is 
necessary to take into consideration that the shape of the appearance of the object caught by 
the view of the visual sensor changes. 

[0006]And in the use which touches human being, it is necessary to pursue the target object at 
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high speed under the conditions changed in this way. By the way, histogram processing, a 
differential process, etc. are known as art for corresponding to an illuminance change. Histogram 
processing by asking for the frequency distribution of a luminance value, normalizing this 
frequency distribution about at least one copy of the acquired picture, and changing into 
standard distribution that that integral value increases linearly, It is the art whose distribution in 
a luminance axis improves the contrast of a local picture. 

[0007]For example, by performing this processing to the picture of the low contrast obtained 
under low illumination, and extending distribution of a luminance value as shown in drawing 1 1 (a) 
to a luminance axial direction. The frequency distribution on a luminance axis can change into 
the picture according to standard distribution (refer to drawing 11 (b)). and the contrast of a 
picture can be improved. Thereby, the difference in the contrast by the difference among lighting 
conditions is removed, and it becomes possible to treat the picture acquired on various lighting 
conditions as a picture acquired under fixed illumination. 

[0008]On the other hand, a differential process is processing which extracts the change point of 
the shade in a picture, i.e., edge, using a 3x3-pixel filter etc. Since a shade change point does not 
change even if the concentration distribution itself obtained as a picture by change of 
illumination changes, the feature of the picture by change of lighting conditions can be extracted 
by extracting edge by a differential process. 

[0009]Thus, the profiling information of the object which is not influenced by lighting as resemble 
performing a differential process can be extracted, and template matching processing etc. can be 
presented. LSI only for correlation operation which, on the other hand, searches for the 
continuous correlation between frames at high speed from the necessity in animation 
compression technology is developed, The application to template matching is expected (the 9th 
Robotics Society of Japan academic lecture meetings, such as "a vision system (the 1st news 
and the 2nd news) with a high-speed correlation operation function", and Tetsuya Tachikawa, 
PP.839-842). 

[0010]The technique of this literature computes the correlation degree of the gray level of an 
incorporation picture, and a template using LSI only for correlation operation, is detecting a 
position with the highest correlation as a position of the object which a template shows, and 
realizes template matching. 
[0011] 

[Problem(s) to be Solved by the Invention]By the way, although the histogram processing 
mentioned above can improve the contrast which fell by illumination change, luminance 
distribution is amended mechanically and the information about the shape of the object caught 
by the view is not used. 

[0012]for this reason, a template — when the color of a person's dress and the color of the 
dress of the person of a tracking target which were given by carrying out differ from each other, 
it will become impossible to confuse the difference in a color with the difference in luminosity, to 
perform the mistaken compensation process, and to remove change by lighting Since it is such, 
histogram processing is insufficient as pretreatment of template matching. 
[0013]In a differential process, as mentioned above, an objective outline can be extracted 
irrespective of an illuminance change, but since this outline is obtained as a line drawing, it is 
difficult to apply to template matching for pursuing the object which moves as it is. Because, as 
shown in drawing 10 according to change of the relative position of the object of a tracking 
target, and a visual sensor, when the shape of objective appearance changes, even if it piles up 
the template showing the line drawing in which the outline of this object that changed is shown, 
and original shape, It is because the high degree of coincidence is not necessarily obtained. 
[0014]As a technique for applying a differential image to template matching, by covering a filter 
over a differential image at a multi stage story, as shown in drawing 10 (d) t the technique of 
improving the degree of coincidence with a template is also proposed by dulling the line drawing 
showing an outline (refer to drawing 1 1 (e)). 

[0015]However, since the differential process itself takes time and also it is necessary to 
perform many steps filtering further, processing time will become very long. The technique which, 
on the other hand, uses LSI only for correlation operation mentioned above is a technique which 
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accelerates the template matching itself, and, thereby, becomes possible [ real time processing ] 
for template matching processing enough. However, in order to apply this technique, it is the 
requisite beforehand that the influence by illumination change is removed from the picture which 
is the target of correlation operation. 

[0016]Thus, if the Prior art was extended simply and tackled considering the correspondence 
and template matching to illumination change as each problem, It is difficult to realize the shape 
tracking device which it takes time the processing for removing especially illumination change, 
and pursues an object in real time under natural environment An object of this invention is to 
provide the shape tracing method and device which can pursue shape in real time in general 
environment by processing the correspondence and template matching to illumination change as 
a problem of one. 
[0017] 

[Means for Solving the Problem] Drawing 1 (a) and (b) is a figure showing a principle of a shape 
tracing method of claim 1 and claim 2, respectively. In a shape tracing method which pursues 
shape which shows an image of an object of a tracking target in a picture an invention of claim 1 
was realized to be by view of a visual sensor. By performing autocorrelation arithmetic about 
each frame of an inputted image from a visual sensor, Ask for a feature image which consists of 
a luminance change point in an inputted image, and a cross correlation operation with a template 
which shows a feature image and an object of a tracking target is performed, Based on an 
acquired correlation value, correlation with a feature image and a template detects the highest 
position, and considers it as a position of shape which shows an object of a tracking target. 
[0018]An invention of claim 1 by asking for autocorrelation of an inputted image and extracting a 
luminance change point of an inputted image, By using that a feature image in which the feature 
of an inputted image is shown irrespective of change of lighting conditions is obtained, and 
presenting template matching processing with this feature image, Correspondence to illumination 
change in general environment and extraction of the feature with which template matching 
processing is presented can be processed as a problem of one. 

[0019]In this case, since both sides of extracting processing of the feature and template 
matching processing can be realized by correlation operation processing which can be processed 
at high speed as mentioned above, it becomes possible to pursue shape in real time in general 
environment. In the shape tracing method according to claim 1, an invention of claim 2 measures 
distance with an object of a tracking target, embraces distance, expands or reduces a template, 
and presents a cross correlation operation with a feature image with it. 

[0020]Since the invention of claim 2 can present cross correlation processing with a template 
near a size of an image of a tracking target expected in an inputted image by adjusting a size of 
a template according to distance with an object of a tracking target, By this cross correlation 
processing, change of a correlation value with a steep peak can be obtained, accuracy of 
template matching can be improved, and accuracy of shape tracking processing can be improved. 

[0021] Drawing 2 is a principle block diagram of a shape tracking device of this invention. As for 
this invention, an invention of claim 3 is characterized by that a picture caught by view of the 
1st visual sensor 101 comprises the following. 

An autocorrelation arithmetic means 111 to perform autocorrelation arithmetic about each frame 
of an inputted image from the 1st visual sensor 101 in a shape tracking device which pursues 
shape which shows an image of an object of a tracking target 

The cross correlation calculating means 112 which performs a cross correlation operation with a 
template which shows an object of an autocorrelation arithmetic result and a tracking target. 
A detection means 1 13 to detect a position with the highest correlation with a feature image and 
a template which are obtained as an autocorrelation arithmetic result based on the cross 
correlation result of an operation. 

[0022]An invention of claim 3 extracts the feature of an inputted image obtained with the 1st 
visual sensor 101 by the autocorrelation arithmetic means 111, By presenting processing of the 
cross correlation calculating means 112 and the detection means 113 with a feature image and a 
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template which wefe obtained, template matching processing can be performed at high speed 
paying attention to the feature of an inputted image without regards to change of lighting 
conditions. 

[0023]Thus, by correlation operation processing which can be processed at high speed, since 
both sides of extracting processing of the feature and template matching processing are 
realizable, For example, it becomes possible by attaining improvement in the speed of correlation 
operation processing to pursue shape in real time in general environment using LSI only for 
correlation operation mentioned above. An invention of claim 4 is [ this invention ] characterized 
by that the shape tracking device according to claim 1 comprises the following. 
A distance measurement means 1 14 to measure distance with an object of a tracking target. 
The template adjustment device 1 1 5 which embraces distance with a tracking target, and 
expands or reduces a template and with which processing of the cross correlation calculating 
means 1 1 2 is presented. 

[0024]The invention of claim 4 can present cross correlation processing by the cross correlation 
calculating means 1 1 2 with a template near a size of an image of a tracking target expected in an 
inputted image by presenting processing of the template adjustment device 115 with a measuring 
result by the distance measurement means 114. Change of a correlation value which has a steep 
peak by this as the result of an operation by the cross correlation calculating means 1 12 is 
obtained, by the detection means 113, since higher accuracy can estimate a correlation degree, 
accuracy of template matching can be improved and accuracy of shape tracking processing can 
be improved. 

[0025]In the shape tracking device according to claim 4, an invention of claim 5 the distance 
measurement means 114, An optic axis of the 1st visual sensor 101, and the 2nd visual sensor 
102 arranged with a predetermined relation. The correlation arithmetic means 121 which 
performs a cross correlation operation of each frame of an inputted image obtained from the 1st 
visual sensor 101 and 2nd visual sensor, respectively according to a detection result by the 
detection means 113, Based on a detection result by the detection means 113, and the result of 
an operation by the correlation arithmetic means 121, it is characterized by being the 
composition provided with the three-dimensional measurement means 122 which searches for a 
three-dimensional position of an object of a tracking target. 

[0026]An invention of claim 5 about an inputted image obtained with the 2nd visual sensor 102, 
and an inputted image obtained with the 1st visual sensor 101. When the correlation arithmetic 
means 121 performs cross correlation processing and the three-dimensional measurement 
means 122 operates based on a correspondence position shown with a correlation degree, In two 
inputted images, distance with a tracking target can be found using picture information which a 
portion corresponding to an image of an object of a tracking target occupies. 
[0027] 

[Embodiment of the Invention] Hereafter, based on a drawing, the embodiment of this invention is 
described in detail. The embodiment of the shape tracking device of claim 3 is shown in drawing 
3. (In addition, the embodiment of an invention of the shape tracing method of claim 1 and claim 
2 is mentioned later.) 

The picture caught with the camera 201 equivalent to the 1st visual sensor 101 in the shape 
tracking device shown in drawing 3 , It is changed into a digital image by the analog-to-digital 
(A/D) conversion circuit 202, and has composition stored in the original image memory 204 via 
the image memory control section 203. 

[0028]In this shape tracking device, LSI205 only for correlation operation, According to the 
directions from the operation control part 206, correlation operation to the image data received 
via the image memory control section 203 mentioned above is performed, and it has composition 
which sends out the result of an operation to the feature image storage 207 or the matching 
result storage 208 via the image memory control section 203. 

[0029]In drawing 3 , the template storage 209 stores the template for pursuit showing the object 
of a tracking target, and has composition with which conducts matching with the feature image 
mentioned later is presented. Here, how to extract the feature of a picture is explained using 
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autocorrelation. If , each divides an original image into two or more fields which consist of a nxm 
pixel, a part of each field is made into the template about the field and correlation is searched 
for about these template and each field, respectively, Distribution (a distortion map is called 
hereafter) of the correlation value showing the autocorrelation about each field of an original 
image can be acquired. 

[0030]In this case, as shown in drawing 4 (a), the operation control part 206, for example, For 
every field of the original image memory 204, start the kxl pixel of the center portion as a 
template for autocorrelation, and via the image memory control section 203, What is necessary is 
to input each field and the corresponding template for autocorrelation into LSI205 only for 
correlation operation, respectively, and just to direct calculation of a correlation value, shifting 
this template for autocorrelation little by little in a corresponding field. 

[0031]When only a pixel (Vx, Vy) shifts a template picture to an object domain, LSI205 only for 
correlation operation, The absolute value of difference with each pixel of a template picture and 
the inputted image of an object domain is added, it asks for the total, and this is outputted as a 
correlation value corresponding to the displacement to a template and an object domain. 
Therefore, when the picture of an object domain has uniform concentration distribution, the 
correlation value in an object domain is not based on displacement (Vx, Vy) of a template, but it 
is almost fixed and a flat distortion map is obtained. 

[0032]As shown in drawing 4 (b) on the other hand, when concentration distribution changes to x 
shaft orientations in an object domain (i.e., when the object domain contains edge), as shown in 
drawing 4 (c), the distortion map which has big boom hoisting to displacement of x shaft 
orientations is obtained. In this distortion map, a big correlation value is acquired as the absolute 
value of displacement of x shaft orientations of the template for autocorrelation and an object 
domain becomes large, and on the other hand about change of displacement of y shaft 
orientations, the correlation value is not changing. 
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SOLUTION: In a shape tracing method for tracing a shape 
indicating the image of an object to be traced in an image 
captured in the field of a vision sensor, the auto-correlation 
of each frame of an input image from the vision sensor is 
operated so that a characteristic image constituted of 
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be traced is carried out, and a position at which correlation 
between the characteristic image and the temperate is the 
highest is detected based on the obtained correlation value, 
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o ldSUlcii^bftfciB&l-fcv^ igttft&etfeft: 30 
olSt^-fe^T 10 1 d>e>©A^3Sift©#7 U— -MCOV 

•c. istiHi*iteff9aatiHftft*Bki 1 1&< § 

©ffiSffiMS»% : fT5^i:+SSiK»#Sl 12i, fcZ 
^ffl-t-5^W¥Sl 1 3 k%®Z.tzzk&&mk1-Zo 

[o o 2 2] m#ms<o%m±, ia«BiR**«ii 

1 ICJ: fj , Hi 1 0 1 X'&bKtcAtlW& 40 

©w***iifflu mbtitcw^mmk^^^u- ^ ki 
fczteH*#¥&i i zfcitwwj^ai i 3©&aic 

[0023] ^©<fc?lc s iSiiJc^a^il*^!!^® 
S&glTffl L S I SrfUffl LT\ *l§S8fcg*S.a©i$jiflsS:0 
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m-tzzktf-ssmkftZc n^A<Dwm, 
•«rtmi-*e«tmi¥«i 1 4 i§j*tt#s assist 

HR*¥»1 1 2W*n ; a{^i-57 1 y7 , V'-hfllE¥S 
1 1 5kZffix.tzZ.k£W&k-t5> 0 

[0024] »#Ji4©«Htt, mmm^mi hi; 

1 2lc«t5ffiSffi8B*&»^i-5^ii s -et5o 

I3tcj;9. J:9*v^«t?«BB*tfMii+5i4:#-T? 

[0 0 2 5] M#Jfi5©«BJtt, »*«4(C|E«©^^ 
jH&gglcfc^-C, SgStf+S'J^Si 1414, mi©«ft 

2©m*-fc>-!M 0 2t, taftl 1 3lC45^ffl^ 

UfcJStT, Mi©fittyfioiiS2©ffitty 

tH>WJim»? ) MA^It©#71/-A©fi2 
«H*JU:fr 5 1 2lt v »tii¥£l 1 3 

KiSlftttttS**:. ffiMSS^Sl 2 llciSSS^* 

ftjcftSO^a 1 2 2 i£lifxfc«$T-$>5C t Z¥f'®k 

[0 0 2 6] «*«5©|§BJ»4, fS2©«Jt-fe^-«M 0 

2 -C^ibix/cA^ilHIti $g 1 ©»fe^f- 1 0 1 -Cit^ 

titzAt>m&k\z.^x, mtrnx^sti 2 naot 
9, 2o©A*w«i-*iv^T v mmM^mw-omcm 

[0 0 2 7] 

-r^o ) 

El 3 IC^ UfcJg^ii«|;SHl{C*3V^T, Wi l <D$lft± V^r- ~ 
1 0 HofSS-f 7 2 0 llcio-Cffi^fe^fciB^ 
14, 7tD^/fv ! ?/l' (A/D) ^(H)8g2 0 2ti 

o-cx^/vHftlc^^tv, Si^^*y$ij#a52 0 3 

Sr^LT, J®li#^^y 2 0 4(Cfe^$ix5*^t/io 

[0028] z.(om^mum^is^x, 

LSI 2 0 5J4, 9m.tMM2 0 6i*h«>tt&K.I&V> 
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.fcHfc^-^ica-rsftHSS&fr^ ******* 

/^V MfPffi 20 3^ LXWMWMhfa 20 7&5 

[0029] 0 3lc*J^T, fyyv-MMIW 

2 0 9it &mMMt<Dyo»zm-tmmmT>'yu-b& 

*tHH«0$Mli (E1T, r-f* h~>a V^yfh^ 

[0 0 3 0] ftgffiWft2 0 6tt, #R 

tf, H4(a)fc*i-J:5t, 1KB0M * y 2 0 4 
*rtlc» ^©^*^#©kx lBiif£gefllilfflT>' 
:7 ,, ^— h£ ttlU iW^^^y 3iiJflpg&2 0 3*^ 

iveWBBSSjWffl L S I 2 o 5 icA^) U -©left 

[0 0 3 1] 4SMg[»#fflLS I 2 0 5 f£, 

mm&tt%m®\zttLx (.vx, vymmtctf-rb utt 

tic, r>"7V- hBttt£»*ffi$c>A;'jBigi©£B* 

mftfiZfto.X^^m&te. #*!B«fc»»tSftBB« 30 

[0 0 3 2] H4(b)K*1-J:5l£, *MMS«fc 
»ft«*^3iyi;S:^A,-cv^5#^-B:, B4(c)i:ij^t 

ir © x ##to0£«fc0l6*M*#*# < fc5 Icftot A# 
4#BMt*#feH, y*bfrfll©*tt©»lsfco^ 40 

[0033] oto, 7*-r* h-->3 >"?yzf\ziott& 
KLT, A#B«©#®«Ko^-Cgeffil&£*«>5£ 
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[00 34] tttttttti&aoftllll^H LTWU * 

tiiKAicioT^tcta^^nfcsas^g 6 0 4 2 1 5 
tmmmmmm^mmifmm &&mztiiz\>\ -© 

Sllc J; o T# e>*t5*»* 7 ^ /i^ tc i o Tfr 4 fc*fc 
■MfciWHIIlE* A*B*fc:fctf5**a»*4$*&*1"*r 

[0 0 3 5] fljttf, 0 5 (a)lC^-rAAH^tC^b 

■c, iisEufceeffiw^a^ff^cticj;!?, 05(b) 
xtimmmLxm^aWi^n^xmbiMtw^mm 

(05(c)#I) icJt^T, h%><r>M<oW£¥<»imft 
«l»$^6ftt>5^, tfL5A*b£fc©*fc»fc^©:*:* 

[0 0 3 6] JSC, ±^bfci5lcL-C#m^ttttii-5 
Ctiat), «pM«jSW]tt^fi8MiJ s *^i-5-«!«)*« 
^iCfcV^T, 7 2 0 1 IcioTiEx^ftfcA^PHi! 

3. ttHHHMWJL S I 2 0 511, #ffi«tB8i- 
[0 0 3 7] ^©.£51^ «3IW«ISI52 0 6*»ej©ffi^ 

icjsct, H#^*yfwa52 0 3*jj;twaHS[**ffl 
l s 1 2 0 5 tmfc-tz zt\zi<o, tmm 3 -ea^rc 

eeffiHStl¥»l 1 l©$fl£*mu flHM©*»^ 
<fc 5Jt>W£l&*-f 3 iridic, A*IB«0**«»41*« 

<DXo^Lxnbiitzwmmmx m^^^vmmu2 

[0 0 3 8] C©#^tC, j*JtffJ#P8B2 0 6MU 

* I J|]W2 0 3^LT, iiitfcWItifyy 

V — h^gP2 0 9{^>W$^fciii|;fflTV7 , V-hi 
4:ffiM)S»lfffiLS I 2 0 5lc5HtHL, i|f*fflr>-7°^ 

JES DT, ffiM^SlTffl L S I 2 0 5 **, tS*9 3 -CiE-t 
fcffiSffiM^»*Sl 1 2kLXWlttirZ>Ztlc£r)^ 

(Vx, Vy)IC»-t-2)^Mffi(Svx x Svy)*S»f>iX. CHfeO 
ffiMffi^^-y^^^ig^*fia5 2 0 8^U, igMFft 
SgB2 1 0©^aiC#t$^5 o 
[0 0 3 9] ±a!Lfcct5lC, «-«ffi(Vx. Vy)IC^-f 

■5ffiSlffi(Svx N Svy)tt, KS1-5tt*o«f»PiifcO ! a-S 
fcSffiUfcfc^'C, ffiMffl* s S'/J^ 
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8gB2 1 OlC^T, */JHWftW»2 1 licit) » -ry 

[o o 4 ol +4*>t>, coft/MttttUtt2 l net 

|c, AaHfcKea#Ha*JK:ff5wi:fcJ:o-C#&ii 10 
5 ffifclitt £ iiBfrffl r v- h t ©*B M Z * £> 5 C fc 

[0041] ±j£ufcia«BB&ai:ia«t, 
9, ft/jHi»iH*BJ2 1 nzxz&m^mmmxn 

ft*imX'hZ>„ Ltcfr-oX. H3{^Ufc«ric©3g:Rii 20 
f$^filCJ: "9 , *^720 1 d>£>©A;*J®&©&:7 V- 

AKJSfC. ff^JSi-e^fcJF^ii^fe^fflv^T, 

[0 0 4 2] ^ttlCfcOs BfP£l$£Ml$l£»r3™ 
^f - 1 ii****©** t ©«*M!£1I©*fls 

<D@.znmfflx&m-tz>z.tfr-*smtte<9. 

-C#5<, H3l£*UfcJ:5fc, fltgffi!lfil» 2 0 6 30 

(C«t 0 . fBMKS*ffl L S I 2 0 5 ICA^-f -SH^T- 
ZZWOmitX. loOfgHStgirfflLS I 2 0 5lC<fc 

9, sewiffsi 1 1 t«sffiM^*^si i 2 

So 

[0 0 4 3] Kic v W^tf, H 3 fc^-f i 3 K v ffifllX 
&SS2 1 2&Ktt, ±»Lfc*/hflt*ffi»2 llf»f> 

*bfc*<i(VxB, Vyn) A»P>*^ 7 2 0 1 ©7fett©PS:&£: 

JW1U #&*tfc»I«Efctot:tT\ ^w</HM#*B2 l 40 

|S]f5:liU iiW»ft«XK»ft4:1Hc*^ 7 2 0 lOfi 
[0 0 4 4] Jgttii*KBSr»Ki^r«*^*4if 
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a**s/ Hi, HSlC^Ufc^ii^tt©^^/^* 
2 1 4:fcJ:tf^W</V4!l0?SB2 1 3 left XT, 2 
2 l*3.fcUfce-*iM*rtB2 2 2*«*.» jtMfcawsii* 

[0 0 4 5] 0 6lcjo^T, ry^u-h^SB 
2 2 3«, 0Hx.fi, asffy h ©i&RjBf le, Pi$ 

^U$<J$l&$2 0 3£7>L-C;*M7 2 0 1 ^©AJfliB 
r.©A^)®«i6^iiSl:ffl7 1 y7 B v-hSr 
ffofcU fy-fv— H&&S&2 0 9lct&«fii-5S^i* 
oTV>5 0 r.©rV7°u- hffy£gB2 2 311, 
iIB!ttt&©A&©&i: U-CTJJiil*©* 9 Hi 

[0 0 4 6] c©<fc?l;:, 7 2 0 1 ^P3©H^A^ 
lOSXT, Ty?\/- MFf$U2 2 3imfti'ZZ.tlZ 

-m^^K^y^r^yf^- h©ttfr9ie, ii 
zm^x]m i )m$:f{oz.tfrx$z> 0 zti\cx*), ii 

[0 0 4 7] *fc, iiJ$*t&©A$J&SHlIi& ; ?:© , l>© 
t UTipJfflLTtiVN. Mitf, ry7*y-h^a5 2 

2 3 frxjim&frb 1 ® v m vrzA®<D^o^\z^ t 

[0 0 4 8] ~£tz, &y\/— Aicov^-c^ii9 ©S a 

b \z s 0 3 lc^ Lfcj^B^^ * y 2 0 4 ja ±tf«M»Hift 
fei^g|52 0 4ICftx.T, 2ft®71/-i»>*!J2 24 
a, 2 24 b$rffljfU iS^y : ey$«Jlf^2 0 3i>\ U 
^72 0 l^^ib©A7lBi^?rCixP 3 ©7t/-A^^y 2 
2 4 a, 2 2 4 blC^S{CA*i-5#^ii-ttffJ:V\ 
[0 0 4 9] C©t#, »IHS«»2 0 6tt» Pi^y^ 
y»liS52 0 3^Lt> 71/-A^t!) 2 2 4 a, 2 
2 4 bWftB$ftfcjltt1-$2o©7-U- A©ii^Srffi 
M^^©*f* i LTffiM^»*ffl L S I 2 0 5 ICA^i" 
ntf±^\ C*tlC*StT«H«*-*fflL S I 2 0 5 lei 
oT'#ib^6^l8®SS*l4, MSglC|SA77H^©Sa 

[0 0 5 0] LfcflSoT, 2 7 W-AWjii^Ffl 

©ffiMS^*li, r.jxe>©iii«©¥^lW*#®Sr*i- 

fcaaffi§iic«t5#mn«!i:^ic. 
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!/*HMB2 0 314* ft£MfMS2 o 6fl>6>©Jf*ia£C 
T, *BB&#*fflL S I 2 0 5liJ:oTl§e>ttfc*453© 

[0 0 5 1] gfctC StUMffltt 2 0 6 ^^1-571^ 
-A^y 2 2 4WF fe 3^iii^fflxV7 P U- h t£*BB3 

M^Ls 1 2 o -5 warn u ii^fflr^T'u- nc 
#5 c £ k «t 9 . ii»*raoai»»t©»««<b* £ t ± 

^■y^Of»*«rlH±i-«Ci: 
[0 0 5 21 A*M*t©4HMW»fc 6 BfcBSffl^ 
>-:/ 1/- h ttiX^tl® <9 ffl LT^©ffi$©Bfli t £ t> 
WBISSJWB L S I 2 0 5 ICi£ffl-r3tt*> 9 fc, ¥tt 
|C, 2o©7W-A^*U 2 24 a, 2 24 b©ClM 

fflJ2 0 6O«!aSr^#fi^1-5££^-C#5 o ±» 20 

Ufci^lC, 2OC07l/-A^^e II 2 2 4 a , 2 2 4 b 

[0 0 5 3] Sic, L 

■c, »«iiW«ia*tf5£i:t>^rfB-e*>4. 0 8ic N it 

ffft-fc yf2 3 1li, 4 fi£^fcEgfi#fa'W 1 

i 4icffi a-TSfcro Vh 9, ^©jgWSHrvi^ 3 1IC 30 
i5»3£«S*f-JSfC, ifc*«[/h»2 3 2iSf^U- 
h©*£ ££P6bT, *©7V-^t*s»t5^ii«: 
©^a 5 t ft o T V > 5 . 
[0 0 5 4] ^©ItStyf2 3 1(± > ^-iS'-o* 
s> hcofiid^Fictt, *y y 2 o l 
/c^ftt©Sg88D0£8iJ£U jtlu07U-A|e 

iov^x, iii»«! ! asB2 1 oo*/jHWfem»2 1 i-c»e> 

£LT, &*«g/hgB2 3 2®«&lC#t1-*tttJ:V\i 08 
ICS«Lfclt*«f/hffl2 3 2H\ lf*94-Ca?'<fcry7 B 40 
U- hSIfSl 1 5lCffia-t5trot?fc9 , _ki£Lfc 
S§«DOir36giDxirroJtlcS^^T; iiWBxVTV- h 
Sr*£**/h U KJtWqgB 20 65:^ UT^S^M^a 

[0 0 5 5] £<D#£-fi, iS**Hfei:©gHBfcf£XT» 

^5201 i»b©A*BifclC»Jte>*tfcii»»jfeO*t» 
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t^v- b^v^yynmmzfa-tL, avisos. 

[0 0 5 6] CCDi^liLT, »*3l2©«*iii»*ife 

tt&t<D$m%*-?ftmu2 2 2©&ai;:&u :© 

*-*«HMB2 2 2 2\ C«Dggfi{^i:-C, *-?2 2 

tw^SI^IS^-^^ocir^-et, iIJ»*Mfe©A* 
[0 0 5 7] ffl#»-feV^ftif©ffiK-feV9- 

tt^ill, 0 8l^bfcS^ig-fcVf-2 3 llef^T, 
»2©«|E-fe>'lH 0 2t|SSt5*>724 1 <hJKB 
&f£V 2 4 2 bZmuL, Z.(D*/ 7 2 4 1 iCioT 
i£^fe^fcB^*T7-D^/r'v ; ^/^miE]8S2 0 2iJ 
•fctfBfc^fifilWSl^ 0 3*^LTiSSHft^*y 2 4 

2lC^i-5*^£*oTVN5 0 

[0 0 5 8] 0 9lCjoV>T, mm%mU2 4 3 

tt, SJ*IH*?W2 0 6j&»?>©^ia£i:-T\ -ryi-yy 
2 1 o-e^^^iaW^eofiB^r^t-^^S^VN 

T> SgH^tt|gB2 4 3^i|»^t(DS§Sl^gmt, ft 
±m'b&2 3 2©»ati*i-5«J*t*o-CV^. C© 
i^-lc^ W.%.Mffl&2 0 6\±, hmvitXoizVX, 4 
■f. JSPJ^^-^y -2 0 4l^^$^fcJ^W^5r1 ; SMS^ 
L S I 2 0 5 L-t#mii^?r*fe, HI-, - 

(Dwmmmt mmmx ^r°u- h t &mwm**m l s 

1 2 0 5ICA7JL, fflMffi»^*ffiM^**&ttg|5 2 0 

7*^u-ciiJ»«!.a«s2 i owsoaiettu 
[0059] ftic, 9t*ffl«i8is2 0 6tt, u^^^ysij 

^a52 0 3$r^LT s gB^ : &y 2 0 4 v 2 4 2 

^n»#i*nfc2o©]BB«iSrffiBa»ii*fflLs i 2 
0 5ica7ju. mm^mu2 1 otf#f>tvfc^ftt*^ 

72 0 1, 2 4 lOiBBirlcioT^Sn^Jit 0 ^- 
v±lc*jtt5ffigiffi©#ai*}t*i-^«iv\ c 

(DXO^, *IHMtfSB2 0 6«»e)©ft*JC*SDT, B^ 
^ y $ij^gl5 2 0 3 fci^ffiM^^Uffl L S I 2 0 5 & 

2 10«C<:iaU 200*^920 1, 2 4 11-i 

s^^u^rBift^ffiaffiBB***, &mtt%<oAy>i 

[0 0 6 0] 4fc, S6fH*ttigP2 4 3©g/h^fflSl5 2 
4 4 If; ±J6J:5KfC#e)*tift:#BM[Sr^yf-^j/IS'- 
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%&®U 2 08^ LXgtm 9 , S*SiJ^95 2 0 6 
6©«^iaSDT$gM©g'M££&liiU &Wi££S£ 
3!ik76ffi«StiiSl5 2 4 5©^SI-tti-2>«^titeoTV^ 

gC2 4 4-C»6*tfc*BMto**#fc*l , *i - 6tta«r* 

[oo6i] ^yv^rtJisaiJcTciWttai 

WIS I SB® 2, 3® rsM^ttflWogJfcj 
HS*lfcV\ C©«fc?l-> ^*{pJ^g|52 0 6^P,©Jg^ 

9 . »*S 5 "Cifi^fc 3 ^5cW-aiJ^S 1 2 2 ©88f&£H 

ilW»*©3ft7nteB£#«>, 5 ^-*© 

MM« ± tut**** 232 w&ateflw-a c i fl*-c# 

[0 0 6 2] £©#£"14, 20©A^H^©^:tvmiC 

-efe-So ga#^-9 60421 5©tbKK*fa#-e 

a^fci^K, ±i£UtJ:5**7 1 i'J*--'<7'fc.fc5 3J>c 

jtmnt. pts^^y^^-^iiLoo, ^© 

[0 0 6 3] - - - 

Cirtit), ra£#©^»©i£fP£Bfefe-f3i:it> 
IC, rVTV- h^yf-y^»aWSUtliifc©»** 

fctt5ira&-fc©raHi:L-Ci!?ftU lH3«a£^ 

[0 0 6 4] 5IC V »*3g2 0*WSraffli-ntf. A73 

y^V^»aiiJ:5iiW»*©ffc«©»ais»fiS:l<*)±1- 
£fc, §S*9 3lcJ;ti«, BaffiMK 

IcJ: 9 , !ft$« 1 ©#ifc«:Jii^fci#|*iitt8B«:gai- 



(8) WMSpl 0-1 2 4 6 7 6 

14 

[oo65] it, ti*S4 *affl-r*ttf» A^iB^ic 

ft i^**«MBMIS**:#« ^ta^sic 
i5ii»«*«Ma*o*u»s*i«ii±i-*ci:ijs-ct 

h a *fc, ft*95©3§W£if/BLfd§£-te, 2o©A 
10 ^B^lcfc(t2.ii®l:»*©feft:©^Sr#^1-5 : &iii*© 

JIMJWiH$» t t ©IB S*^ 

[Ei] #»w©jBttiitt;fr&©]sa**-fB-c*>s. 
IB2] *5§K©^ii^e©®a^D S /^ig-c , S) 

■So 

[0 3] «*3fi3©^ttiii»ssitosiajg||**i-HT? 

20 $>5„ 

[Hi 4] aeffiHsmcisiwRiiiifflteasrittWi-SH 

[E6] ft*93©^ia^g^jiffltfc^-^-n 
[07] »*3S3ojg«ii«:i6iiosimi6»ii**i-H 

[0 8] »3ft3«4 0^KiiW§611S:afflUfc#-^-n 
#S/ h©#^0T'fc5„ 
30 [09] »*JR50^iitt811S:iifflLfcdf-^-i3 
#y h©*$0r?*>5o 

[010] Mtkmm&fficomwmx°hz* 
[0ii] h^9AM.a*»iMi-5H-e*)S. 

loi. 102 mK-fe^i?" 
lii ga#Hft*?K 
1 1 2 ffi£4SHjKH^ 
1 1 3 tfcttj^Jg 

1 1 4 sg«tt+a»s 

40 115 T^ZfU- hfffiS^S 

1 2 1 *SHSS#3M£ 

1 2 2 3 ^Tnf+aiJ^© 

2 0 1, 24 1 

2 0 2 7tP^/7'^^ (A/D) £&|§l|g 

2 0 3 pittyc-yMfliA 

204, 242 mm&* * y 

2 0 5 *aH&ll#ffl L S I 

206 mmwm 

2 0 7 WttBifeKIAA 

50 "2 0 8 Vy^-^ISJMMft*' """ 
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